The germination of kok-saghyz seed is a gradual process, the first seedlings pushing through in a few days, the rest appearing successively during a period of several weeks. Obviously, surface soil moisture must be maintained high throughout this period if a good stand is to be established, especially since the seeds are small and have to be sown very shallow. Since such ideal conditions seldom prevail, and since the long drawn out germination period is highly conducive to damping off, poor stands are frequently obtained. Some means of speeding up the process of germination is therefore desirable.
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In view of the rapid appearance of the first few seedlings, and in the absence of hard seed coats, a plausible explanation of the tardiness of the remaining seeds is that they are not fully mature, i.e., their physiological and perhaps morphological development was not completed when they were harvested.
The aim of this investigation was to find some way to mature these seeds before sowing them. This should be possible by increasing the moisture content of the seeds sufficiently to permit the necessary physiological changes, but insufficiently to permit germination. It should then be possible to dry the seeds so that they can be sown in the usual way.
The two recommended methods (presoaking and vernalization) wittingly or unwittingly make use of this principle. The former, however, permits some germination, and in both cases the seeds are sown wet. Consequently injury sometimes results. Furthermore, it is difficult to obtain uniformity in water uptake by these methods. Some better procedure must therefore be sought.
In the following investigation, unless otherwise stated, each value for germination is an average of three Petri plates containing 100 seeds per plate. The seeds were sown on a piece of filter paper which covered the bottom of the plate, and were supplied with 5 ml. of water. Since temperature was not controlled (except when stated), individual experiments cannot be compared directly with each other. of the seeds is increased too much, the effect is lost during the subsequent drying process, even though no sign of germination is evident. When the same experiment was repeated without drying the seeds, the lowest concentration produced the greatest stimulation (fig. 4 ).
The effect of other factors on the stimulation produced by the osmotic method was next investigated. Treatments were found to have the same effect whether conducted in the light or in the dark ( fig. 5) .
From the practical point of view, it is of prime importance to know whether the effect is retained for long periods after drying. Figure 6 shows that it is.
Surprisingly short soaking periods proved to be as effective as considerably longer ones ( fig. 7) . The longest periods seemed somewhat less effective. FIGS. 9-12. Upper left: Seeds soaked 3 days in M KNO3, then rinsed once, (1); sowed without rinsing (2); washed for two hours (3); and rinsed three times with 10 ml. water (4). All were then dried and sowed. Untreated control (5).
Upper right: Seeds soaked in M KNO3 at 50 C., 100 C., 170 C., 230 C., then rinsed, dried and sowed. x x, soaked 4 days; 0 O, soaked 1 week; * , soaked 2 weeks.
Lower left: Seeds soaked 3 days in M KNO,, rinsed, dried, then sowed at 230 C., 170 C., 8°C., respectively. Similar results were obtained at 40 C., germination beginning after 2 weeks.
Lower right: 100 seeds soaked 3 days in M dextrose, M KNO3, M KH,PO4 respectively, then rinsed, dried, and sowed in soil (about 1-i inch deep). It was thought that since pH affects the hydrophily of colloids, this factor might have some influence on the degree of stimulation. Monobasic and dibasic potassium phosphate were therefore compared with each other and with mixtures of the two. The differences were slight ( fig. 8) .
The amount of washing after soaking had very little effect when KNO3 was the solute used ( fig. 9 ). More toxic solutes, however, (e.g. MgSO4, NH4NO3) must be removed more thoroughly, or the effect is lost and even a retardation of germination, or death of the seeds, may result.
For practical as well as theoretical reasons, it is important to know the relationship of the stimulation to temperature. Figure 10 shows that the length of the soaking period required to produce the effect varies inversely with the temperature, as would be expected. The temperature coefficient, however, is low enough (below 2) to indicate that a physical factor is limit- ing. It is interesting to note that at 230 C. the 4-day treatment is best, at 5 and 100 the 2-week period is best, at 170 C. the three lengths of treatment had the same effect.
The effect persists regardless of the temperature during germination, at least from 4 to 230 C. (fig. 11 ). One surprising difference is, however, revealed. At 230 C. only the rate of germination is increased by the treatment, at 170 C. both the rate and the total percentage of germination, at least at the end of 3 weeks.
All these tests were performed in Petri plates. It is, of course, essential to know whether the same effect is obtained in soil. Figure 12 shows that it is.
Some other kinds of seeds were tested to determine whether the stimulating effect of the osmotic method is specific to kok-saghyz. Kentucky bluegrass seed was soaked for 8 days in M KNO3, washed, then dried before sowing. Little or no germination occurred in either the treated or the control seeds, as long as they were kept in the dark. On transfer to the light, however, the treated seed germinated to the extent of 98 seeds in 300, the control 7 seeds in 300, in a period of one month. Rutabagas, on the other hand were apparently injured by the treatment and germination was markedly reduced.
If the osmotic method owes its effectiveness simply to an osmotic control of the amount of water taken up by the seeds, similar results should be obtainable by simply exposing the seeds to an atmosphere of the same vapor pressure as the solution. Seeds were therefore exposed to the atmosphere over solutions of CaCl2 for a week, then sown ( fig. 13 ). This method induced a stimulation, though not as great as that obtained by the osmotic method. The difference may perhaps be due to slowness of absorption of water vapor. Summary Germination of kok-saghyz seed was hastened by permitting the seeds to absorb water in quantity insufficient to induce germination, then drying the seed before sowing. The stimulation was obtained whether the uptake of water was controlled osmotically or by exposure to atmospheres of definite relative humidity.
The following results were obtained with the osmotic method. No loss of the stimulation occurred even 4 weeks after drying. The optimum concentration was M/2 for KNO3, M for dextrose. When the seeds were sown without being dried, even weaker concentrations were optimum. Two weeks' treatment proved better than shorter periods at 5 and 100 C., 4 days was better than 1 or 2 weeks at 230 C., whereas at 17°C. all three lengths of time gave the same results. Two weeks at 100 C. gave the best results of all the above. The Van't Hoff coefficient was less than 2. When germinated at 230 C., the treatment had no effect on the final percentage of germination. At lower temperatures it increased the final percentage of germination. Factors having little or no effect on the stimulation are: the nature of the solute (if thoroughly washed off), the amount of washing (in the case of KNO3), the pH of the solution, the presence or absence of light.
The stimulation was obtained whether the seeds were germinated in Petri plates or in crocks of soil.
